Aims and objectives
The knee joint is a joint subjected to the earliest wear in the human body among all joints due to various reasons among all ages.
An important cause of pain in the anterior patella is pathological changes in the retropatellar articular cartilage. The term chondromalacia patella refers to a progressive course of softening of the articular cartilage, fibrillation, thinning, focal protrusions, formation of ulcers ,chondraldefects, and subchondral erosive changes.
It was reported that the most difficult diagnosis was cartilage pathology among knee problems; furthermore, there are no imaging studies contributing to the diagnosis other than some specific magnetic resonance imaging methods. Arthrography, computed tomography, and computed tomography arthrography, as well as direct radiography, which is the primary imaging technique of the skeletal system, are all inadequate methods to view the joint cartilage. The aim of imaging of cartilage is to evaluate the continuity of the cartilage surface, the thickness of the cartilage matrix, its volume, and its relation to the subchondral bone. Magnetic resonance imaging has currently become the primary diagnostic method in the evaluation of joint pathology, due to its high resolution between tissues and the property of multiplanar imaging (1,2,3).
Wiberg and Outerbridge believed the existence of an association between Type III patella and chondromalacia patella, which actually has many etiologic causes (4, 5, 6) . We suggest that the relationship between patella types and patellofemoral diseases can be established. Fort his reason this study aimed to evaluate whether patella type plays a role in the etiology of a frequently seen pathology, chondromalacia patella.
Methods and materials
Retrospectively, a total of 302 non-traumatic patients, aged 18 years or older, including 164 females (54%) and 138 males (46%), who had an MRI scan of the knee with suspicion of any diagnosis between December 2008 and March 2013 at the Goztepe Education and Research Hospital were evaluated. The morphology of the patella in normal and dysplastic knees were displayed.
Axial fat-saturated proton density sequences of each patient were evaluated for chondromalacia, and the patella type of each patient was determined. The mean age of the patients was 47 years with a range of 18-75 years. A 1.5 Tesla GE Signa Excite MR and superficial knee Q coil was used in obtaining images. In the axial fat-saturated proton density weighted sequences, the parameters were as follows: TR: 2860, TE: 48.1/Ef, slice thickness 4mm, FOV 16x16, and finally matrix :192x256 pixels.
Patella were classified according to Baumgartl's classification (7) .
Results
Patella types of 302 knees of 164 females and 138 males with a knee MRI were evaluated for patella types. Patella Type I, Type II, and Type III were seen in 15 (9.15%), 114 (69.51%), and 35(21.34%), respectively in females. Type IV patella was not encountered in this group ( Table 1 ).
The respective rates among men were 18.8% (n:26), 67.3% (n:93), 13% (n:18), and 0.7% (n:1), respectively (Table 2) .
When patella types among the whole series were evaluated, Type I, Type II, Type III and Type IV patella were seen in 13%, 68%, 17.5%, and 0.3%, respectively (Table 3 ).
No statistical difference was found between genders in the distribution of patella types (p> 0.05).
Chi-square tests were used for the statistical analysis. Total chi-square value was found to be 10.07, and the table with an #=0.05 level and 3 degrees of freedom, was found greater than the chi-square value of 7.815. Thus, the groups were found to be different in terms of the presence of chondromalacia patella (p<0.05).
When patients with Grade II (with Type III patella) were excluded and the chi-square test was repeated for Groups 1, 2, and 4, the total chi-square value for the three groups was found to be 1.15, which was less than 5.991, and which is less than the table chi-square value of #=0.05 level with 2 degrees of freedom. Therefore, the groups were found to be similar in terms of the presence of chondromalacia patella (p<0.05) (level of significance was accepted to be 0.05).
No differences were found between patients in the groups with Type I, Type II, and Type IV patella in terms of the development of chondromalacia patella. The rate in patients with Type III patella, on the other hand, was different. The incidence of chondromalacia patella was found to be 64% in cases with Type III patella. The statistical analysis was parallel to these percentages. Chondromalaciapatella is seen more frequently in cases with Type III patella compared to others (Table 4) .
When the frequency of chondromalacia was evaluated according to the types of patella, chondromalacia patella in varying degrees was encountered in 6 out of 15 women with Type I patella (40%), 50 out of 114 women with Type II patella (43%), and 26 out of 35 women with Type III patella (74%). Chondromalacia patella in varying degrees was encountered in 8 out of 26 men with Type I patella (31%), 31 out of 93 men with Type II patella (33%), and 8 out of 18 men with Type III patella (44%). Chondromalacia patella was not present in one patient with Type IV patella.
In the total series chondromalacia patella in varying degrees was encountered in 14 out of 41 patients with Type I patella (34%), 81 out of 207 patients with Type II patella (39%), and 34 out of 53 patients with Type III patella (64%), while it was not present in one patient with Type IV patella. When all patella types were evaluated together, chondromalacia patella incidence was 50% and 34% of women and men, respectively.
Grade I, Grade II, Grade III, and Grade IV chondromalacia were present in 22 knees (12%), 30 knees (23%), 28 knees (21%), and 49 knees (37%), respectively, in a total of 129 knees with chondromalacia patella. The reason for the high incidence of high grade chondromalacia (Grade III and Grade IV) as 59% was attributed to the fact that a knee MRI was performed in symptomatic patients.
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Conclusion
In this study, non-traumatic 302 patients were analyzed. In our analayzes, patella types and chondromalacia relationship were evaluated.
Whole series were evaluated with MRI. Patella types rates were found to be similar to Reider's anatomical study ; Patella types was not specific (8) .
Chondromalacia patella is a frequent pathology in society with an incidence of up to 63% reported in various studies, while it was found to be 42.7% in our study. High grade (Grade III and Grade IV) chondromalacia is seen in up to 41% of cases with chondromalacia patella, while this rate was found to be 59% in our series. This result might be attributed to the fact that knee MRIs this study were not obtained in the general population, but were performed in symptomatic patients (9).
In the electron microscopic studies by Osamu Ohno et al. in1988, the initial pathologic finding was swelling of the superficial matrix, especially in the superficial and transit zone, together with the disturbance of collagen fiber network (10,11).
Goodfellow defined the differential diagnosis of age-related superficial degeneration and basic degeneration. The age-related type occurs in the medial facet and includes surface irregularities with no progression. It does not cause progressive full thickness cartilage loss. Basic degeneration, on the other hand, develops on the separated back side of the medial and odd facets (11,12).
Hyaline cartilage is the main functional unit of the synovial joints. Biomechanical, environmental, and genetic factors are held responsible for cartilage damage. Pathological changes of the hyaline cartilage of the knee are evaluated as surface and basic degeneration. Surface degeneration is age-related and increases with increased age. The earliest finding is wear and tear of the tangential zone of articular surface. Basic degeneration, on the other hand, occurs in the deep layers of the cartilage. It begins with the radially oriented collagen fascicles. It is seen as focal softening. A histologic examination of the cartilage at this time discloses fissures at the deeper part below the softening region. Fissures result in ruptures extending to the tangential collagen fibers, and less frequently the bullae on the articular face, over time (11, 12, 13) . Cartilage lesions are among the most common lesions, especially in the knee joint. In advanced phases, it is known to cause irreversible damage and a possible grounds for osteoarthritis. Cartilage lesions that might accompany many other intraarticular lesions might be symptomatic in certain conditions. On the other hand, some of the failures of treatment of other pathologies may be underlined by cartilage problems. With its highly specialized layers, cartilage continues its function of weight bearing and function of decreasing friction to a minimum. Histologically damaged integrity can be defined as cartilage injury. Its actual incidence is unknown. Noyes et al. reported an incidence of high degree focal cartilaginous lesions to be 5-10% in young patients with hemarthrosis (14) .
In another study of consecutive arthroscopic interventions in 993 patients, the rate of grade 3-4 focal cartilage lesions that were classified as "appropriate to repair" by the International Cartilage Repair Society (ICRS), was found to be 11% (15) .
In a retrospective study evaluating 31,516 cases, the incidence of cartilage lesion at any degree was found to be 63% (16). In this study, where the mean cartilage lesions per one knee was 2.7, the rate of 3rd and 4th degree lesions were reported as 41.4% and 19%, respectively (17).
Hjelle et al. reported the rate, localization, and dimensions of cartilage lesions in 1000 consecutive knee arthroscopies. According to this, the incidence of chondral and osteochondral lesions at any degree was 61% (16). Mean defect size was 2.1 cm², while 60% of the lesions were placed at the medial femoral condyle. Defect size was found to be less than 1 cm² in individuals between the ages of 40 and 50 years, with a mean incidence of grade 3 and 4 lesions of 6% (16). Cartilage lesions might be isolated; however, they frequently accompany other intraarticular knee lesions (18) .
Cartilage injury has been classified according to various systems in the past. The current classification created by the International Cartilage Repair Society is based on the depth of injury according to the affected layers (15) .
In a study evaluating the lesions by only watching video records, Outerbridge classification was demonstrated to end in similar reproducible results among different surgeons (19).
In another study in a cadaver model, the accuracy of the Outerbridge classification was found to be 68% during arthroscopic evaluation, and its reproducibility and compatibility among same observer and different observers was stated to be high (20) .
On the other hand, the classification system of the International Cartilage Repair Society not only classifies the lesion, but it is also a system of evaluation with the documentation of local and general factors related to the lesion from the dimensions of the lesion to the extremity involvement and the state of the ligaments and meniscus (21) .
At this point, a differential diagnosis of cartilage lesion and osteoarthritis should be made. This is most easily accomplished with the number of lesions and the status of the opposite surface. When the number of lesions is less than three with a normal opposite surface, it is appropriate to classify the lesion as a cartilage lesion,while the opposite lesions are classified as osteoarthritis (21) .
Cartilage lesions do not develop at the end of a degenerative process, but as a result of major, minor, or repetitive micro-trauma. The lesion may be acute or chronic according to the time of diagnosis. The main features of the cartilage lesions that differentiate them from osteoarthritis are that they occur after trauma, are focal, are less than three in number, and with normal cartilage at the opposite site of the lesion. Many techniques have been developed for the treatment of cartilage lesions. Although conventional and inexpensive methods, such as drilling and microfracture, have been used for a long time, the newer and more expensive techniques, such as autologous chondrocyte implantation, have also been used in increasing rates. An interesting point is that most of the studies associated with cartilage injury are directed to the treatment of the lesion instead of prevention and diagnosis, despite cartilage injury is very common with possible serious sequels and well documented burden on the health care system economics. There are limited data on the diagnosis, evaluation, and natural course of the disease. The subject of such reports is mostly based on the diagnostic efficacy of magnetic resonance imaging sequences. In addition studies regarding cartilage injury related to patellar morphology are limited in number (1) . The answer to the question of how to diagnose a cartilage lesion without magnetic resonance imaging and arthroscopic examination remains uncertain.
Given these circumstances we believe that our simple but efficient study will contribute to the management of chondromalacia patella and fill in the lack of statistical dataon the association between patellar morphology and chondromalacia patella in our country.
There are various opinions about whether the type of patella plays a role in the chondromalacia patella. Wiberg and Outerbridge believed in an association between Type II patella and chondromalacia patella, while many researchers rejected the hypothesis of an association between patella types in the etiology of chondromalacia patella. In this study, Type III patella and chondromalacia were found to be statistically significantly associated. This may demonstrate that convex medial facet anatomy might result in chondral damage related to the uneven weight load distribution.
